Kahalalide F, an antitumor depsipeptide in clinical trials, and its analogues as effective antileishmanial agents.
Leishmaniasis is a human parasitic disease caused by infection by the protozoan Leishmania spp. Chemotherapy is currently the only treatment available, but its efficacy is increasingly challenged by the rising incidence of resistance and the frequent severe side effects associated with first-line drugs. Thus the development of leads with distinct mechanisms of action is urgently needed. A strategy often used for this purpose consists of assaying for leishmanicidal activity drugs formerly developed for other applications, such as amphotericin B (antifungal) or miltefosine (antitumor), among others, to profit from previous pharmacological and toxicological studies. Kahalalide F (KF) is a tumoricidal cyclic depsipeptide currently under phase II clinical trials for several types of cancer and psoriasis. Its mechanism of action has not been fully elucidated. Here we report the leishmanicidal activity of KF and its synthetic analogues at a micromolar range of concentrations. Its lethality is strongly linked to the alteration of the plasma membrane (PM) of the parasite based on (i) a rapid depolarization of the PM and uptake of the vital dye SYTOX Green upon its addition; (ii) evidence of severe morphological damage to the membrane of the parasite, as shown by transmission electron microscopy; and (iii) a rapid drop in the intracellular ATP levels, which correlates significantly with the leishmanicidal activity for active analogues, some of them with significant improvement of their therapeutic index with respect to the parental molecule. In addition to the basic knowledge obtained, this class of lethal mechanism is considerably less prone to the induction of resistance than classical drugs. All together, these observations foster further studies for the optimization of KF and its analogues as new anti-Leishmania leads with a new mode of action.